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Many rural towns and cities throughout Nebraska have experienced consistent 

population decline over the past 50 years, and the highway system once built to 

accommodate hoped-for growth is not serving the population as well as it could. These 

towns and cities would benefit from implementing a road diet conversion on their main 

highways. Within rural communities, road diets are an increasingly popular method of 

improving safety along major arterials through the reduction of excess capacity in favor 

of increasing refuge areas for turning vehicles. A typical application might be the 

restriping of a four-lane undivided highway into a three-lane highway comprised of two 

lanes of through movement and a two-way left-turn lane. Deciding when or if to 

implement a road diet conversion involves the consideration of many factors. The 

consideration of numerous factors can often lead to explanations on the feasibility of road 

improvement projects saturated with technical language. Since support for road 

improvement projects such as road diets lies in the public sector, the decision making 

process needs to be made easy to understand. 

Public edification of the decision making process involves streamlining the 

process as well as reducing criteria which are technically sound yet abstract to the public. 

To streamline the decision making process, a case study and sensitivity analysis is 



 

 

conducted to determine best practices, evaluation methodology, and decision making 

processes. A before and after simulation analysis is performed using VISSIM, examining 

delay. Existing literature on road diets is used to establish broad guidelines and determine 

long-term effects, such as changes in crash rates. Existing literature is also used to help 

measure the effects of road diet improvements on roadway performance as economic 

benefits and costs, metrics which are more easily understood by the public. Existing 

volume conditions at the case study locations are found to be well-below capacity, and 

the facility performs equally well when modeling with and without the road diet 

improvements.  Subsequently, sensitivity analysis is conducted to determine the impact 

of volume demands on the bottom line costs and benefits of a road diet conversion. This 

information is then used to create guidelines, with easily understood criteria, for making 

decisions on whether or not a road diet improvement should be implemented.
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CHAPTER 1 INTRODUCTION  

This chapter provides an introduction to the research presented as part of this study. The 

background section introduces the general concepts of road diet implementations, and the 

factors that impact whether they should be pursued. The research questions and analysis 

methodology are presented in the second and third sections of this chapter. Finally, a 

description of the document layout is provided. 

 

1.1 Background 

In many rural towns, a two-lane undivided highway expands to a four-lane undivided 

highway as it arrives at the edge of town, and narrows back to two lanes as it exits the 

other side.  However, these rural towns rarely have the traffic volumes to warrant four 

lanes.  Transportation engineers have been looking for different methods of improved 

sustainability for rural roadways.  In recent years, there has been an increase in the 

implementation of road diets.  A road diet is the reduction in the number of lanes of a 

roadway.  Typically for rural applications, this would be a four lane undivided highway 

that is restriped to three lanes, one being a two-way left-turn lane (TWLTL).  The 

remaining lane space can then be used for a variety of possibilities; most frequently it is 

left as additional shoulder space, but in some cases it may alternatively be used as on-

street parking or landscaping.  Some of the major benefits of a road diet include better 

mobility and access, and an enhancement to the livability and walkability of the roadway, 

and some improvement to safety where conflicts between turning and through 

movements are reduced. [1] 
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1.2 Research Questions 

This research seeks to address the feasibility of road diet conversions in Nebraska by 

identfying expected impacts to operations and other performance metrics that result from 

a road diet implementation. The primary objective is to develop the framework to 

determine road diet feasibility using inputs which are readily available to regional and 

local decision makers. There are two main questions examined to develop this 

framework: (1) because the information is readily available, how accurate of a predictor 

is AADT regarding the feasibility of a road diet conversion, and (2)  beyond AADT, what 

are other readily available factors which are predictive of the feasibility of road diet 

conversions. 

 To answer the first question of AADT as an indicator for road diet feasibility, four 

roadway corridors from separate sites throughout Nebraska are assessed with before-and-

after analysis for road diet conversions. This analysis is performed using both Synchro, 

implementing the methodology from the Highway Capacity Manual [2], and VISSIM, 

implementing traffic microsimulation analysis. The sites selected exhibit different levels 

of congestion, indicated by the AADT for the corridor, to establish a baseline for the 

range of AADT for which a road diet conversion is expected to be feasible. Then, 

congestion sensitivity analysis is conducted by running traffic operations analysis on 

multiple volume scenarios at each location. The volume conditions will be used to 

establish the ability of AADT to predict road diet feasibility across differing roadway 

geometries, seeking to make broader assumptions about the feasibility of road diet 

implementations in Nebraska. Recommendations are made regarding the range of AADT 

for which road diets are expected to be universally feasible, the range over which further 
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study is needed, and the range of AADT for which road diets are expected to be 

infeasible. 

 To investigate the second question regarding other indicator variables for the 

feasibility of road diet implementations, a cost-benefit analysis will be conducted for all 

sites and volume conditions. Results of the cost-benefit analysis will be examined, 

relative to a variety of parameters such as average delay and change in average delay, to 

determine which factors have the greatest influence on the economic feasibility of road 

diet conversions. 

 

1.3 Methodology 

This research study involves the analysis of predicted impacts of road diet 

implementations converting four-lane roadways to two-lane roadways with a two-way 

left-turn lane (TWLTL).  The primary inputs for the study are the existing roadway 

geometry and the observed peak-hour traffic at the case study sites selected. The primary 

performance metric for the roadway facilities is the operational analysis of both existing 

and proposed conditions, using the average delay per vehicle as a service measure.  

Secondary output measures include other measures of mobility such as average stops per 

vehicle, as well as cost-benefit analysis of the case study sites. A set of volume scenarios 

will be examined which increase the traffic demands until failure of the facility, to aid in 

investigating a broader range of AADT than what is able to be observed through field 

data collection. To collect the necessary data for this study, five MioVision Scout 

cameras were placed at major intersections along each study corridor. 
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The data was analyzed using two separate software applications, Synchro and 

VISSIM. Synchro is a traffic modeling software based on the Highway Capacity Manual 

(HCM) [2] methodology, utilizing macroscopic flow parameters to analyze traffic 

performance. VISSIM is a micro-simulation traffic modeling software, modeling the flow 

of each car through a road network and aggregating the individual results to generate 

performance measures. These programs were used for a ñbefore and afterò analysis by 

comparing the movement of vehicles for the current four-lane roadway cross-section to 

the movement of vehicles for the reduced capacity two-lane cross-section. 

To establish an analysis baseline for the case study sites, the existing network 

performance is analyzed in Synchro, which is based on the Highway Capacity Manual. 

VISSIM analysis of the case study corridors was conducted by creating two models for 

each site. One model for the existing condition and one model for the road diet condition. 

An economic analysis of the effects of road diet improvements is conducted, performed 

in accordance with guidelines and procedures set forth by the American Association of 

State Highway and Transportation Officials (AASHTO) in the User and Non-User 

Benefit Analysis for Highways. [3] 

 

1.4 Document Layout 

This thesis is divided into nine chapters. Chapter 1 is the introduction. Chapter 2 reviews 

road diets: examining factors affecting feasibility and post-implementation impacts, and 

the current state of practice in cost-benefit economic analysis. Chapter 3 reviews the 

methodology for the data collection, operational analysis, and economic analysis required 

by the research. Chapter 4 reviews the case study sites selected for analysis as well as the 
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methodology for selecting those sites. Chapter 5 reviews the collection and reduction of 

traffic data used as input in the research. Chapter 6 discusses the results of the 

simulations performed during the research. Chapter 7 discusses the limitations of the 

work performed during the course of the research. Chapter 8 presents the decision matrix 

created from the results of the simulations and analysis. Chapter 9 is the conclusion and 

recommendations for further research. 
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CHAPTER 2 LITERATURE REVIEW  

The literature review for this study is broken out into four sections. The first section 

examines the current literature on the use of AADT to make determinations about the 

feasibility of reducing capacity through the repurposing of lanes as part of a road diet 

implementation. The second section reviews the literature on the safety improvements 

experienced as a result of road diet implementations; ideally a road diet should be 

implemented in a location where the existing facility has excess capacity, such that a 

reduction in lanes can provide opportunities for safer travel without reductions to 

operational performance. The third section of the literature review examines the inter-

related operational performance metrics of speed, travel time, and average delay. The 

fourth and final section of the literature examines which additional feasibility factors 

have been utilized by other studies when assessing road diet implemenations. 

 

2.1 Traffic Volume Impacts on Road Diet Feasibility 

Many studies have conducted research on the effectiveness of road diet conversions in 

relation to the AADT of the roadway corridor on which the road diet is being 

implemented. 

Welch conducted a study with sites in Seattle, Washington, and found that road 

diets to be feasible on roadways with AADT up to 20,000+ vehicles per day, with results 

shown below in Table 2.1. [4] The primary concern of Welchôs investigation was to look 

into changes to crash rates and ADT; the author found that ADT increased on all 

locations despite the constrained capacity, while reported crash rates reduced or were 

held constant. 
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Table 2.1 Results of road diet conversion in Seattle, Washington [4] 

 
 

Studying road diet conversions across the United States, Knapp and Giese found 

successful road diet conversions for roadways with AADT ranging from 8,400 to 24,000 

vehicles per day, based on improvements to safety with negligible impacts to traffic 

operations, shown below in Table 2.2. [5] 
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Table 2.2 Results of 2001 road diet conversion study by Knapp and Giese [5] 

 

 

The Highway Safety Information System (HSIS) evaluated and found road diets 

to be successful on sites in Iowa with AADT volumes ranging from 3,718 to 26,376 
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vehicles per day in a 2010 study. [6] This study is notable for the large number of sites 

investigated, both of road diet implementations as well as control locations not 

undergoing geometric changes, as shown below in Table 2.3. 

 

Table 2.3 Results of 2010 road diet study by HSIS [6] 

 

 

A report published by the Kentucky Transportation Center, conducted by 

Stamatiadis, Kirk, Wang, and Cull, concluded that road diets may be a feasible 

alternative on roadways with AADT as high as 23,000 vehicles per day but may also fail 

on roadways with low ADT depending upon side street volume. [7] Expanding on their 

previous research, Stamatiadis and Kirk refined their finding to recommend combined 

ranges of ADT for the major and minor roadways at which a road diet implementation 
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would be recommended, not recommended, or requiring additional evaluation, as shown 

below in Figure 2.1. [8] 

 
Figure 2.1 Results of 2012 road diet study by Stamatiadis and Kirk [8] 

 

Pawlovich, Li, Carriquirry, and Welch found that AADT volumes for effective 

road diet conversions range from 2,030 to 15,350 vehicles per day. [9] Tan reported 

successfully implemented road diet conversions on sites with AADT ranging from 12,000 

to 20,000 vehicles per day. [10] 

 

2.2 Safety Impacts of Road Diets 

So long as the demand flow-rate on the roadway is less than the reduced capacity, there is 

negligible impact on traffic operations with the implementation of a road diet, with the 

primary impact being an increase in safety on the facility. With ranges of appropriate 
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AADT values for road diets fairly well established, a study by Gates, Noyce, Talada, and 

Hill concluded that road diets are a recommended option within a given range of average 

daily traffic values if the roadway is experiencing safety problems related to the conflict 

of left-turn traffic with through traffic vehicles. [11] 

 Data previous presented in the context of AADT analysis of road diet 

implementations shed some light on the safety benefits experienced. Table 2.1, 

previously shown, reflects data from several street conversions in Seattle, Washington. It 

appears a 20 to 30% reduction in crashes would be a reasonable estimate of the potential 

safety improvement of a four- to three-lane conversion. [4] Research conducted by 

Knapp and Giese studied 13 road diet sites from Montana, Minnesota, California, 

Washington, and Iowa. The authors found that road diet conversions resulted in total 

crash reductions ranging from 17 to 62 percent, as previously shown in Table 2.2. [5]  

A study by Pawlovich et al. compared 15 road diet sites against 15 comparison 

sites in Iowa to assess crash reduction due to road diets. Utilizing data provided over 23 

years, the results of this research indicate a 25.2 percent reduction in crash frequency and 

an 18.8 percent reduction in crash rate. [9] Gates et al. examined nine road diet sites in 

Minnesota in 2007. Of the nine sites studies, seven sites had crash data available and it 

was determined that the road diets resulted in an overall crash reduction of 44.2 percent. 

[11] In an attempt to better consolidate road diet impacts, Persuad and Lyon reanalyzed 

previous studies with consistent analysis methods. This included a study with data from 

Washington and California as well as a more recent data from Iowa in an attempt to 

reduce differences in results by standardizing methodology. The combined study with 

revised methodology found a 47 percent reduction in total crashes for Iowa (25 percent 
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originally) and a 19 percent reduction in total crashes for the HSIS study (6 percent 

originally). When all of the data sets are combined, crashes are reduced on average by 29 

percent. [6] The results of this study are shown previously in Table 2.3.  

In a study on the safety implications of road diet conversions, Welch assessed the 

change in collision rates for nine sites in Iowa. [4] The research identified collision rate 

reductions ranging from 0 percent to 61 percent for the individual sites and established an 

average, collision rate reduction of 34 percent across all sites. Table 2.4 shows the three-

year before- and after- midblock and non-signalized intersection crash information for a 

four to three-lane conversion project on Minnesota Trunk Highway 49 (Rice Street) in 

Ramsey County, Minnesota. The ADT on Rice Street during the after period was 16,400 

vehicles per day.  

 

Table 2.4 Collision results for 1999 study by Welch [4] 
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A study by Huang et al. analyzed 30 road diet sites from California and 

Washington using 50 additional control sites to determine the reduction in crash rates. 

The research found a 6 percent reduction in total crashes on average for road diet sites. 

[12] The results are reported in Table 2.5 and Table 2.6, below. 

 

Table 2.5 Results of 2003 road diet study by Huang, Stewart, Zegeer, and Esse [12] 
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Table 2.6 Results of 2003 road diet study by Huang, Stewart, Zegeer, and Esse [12] 

 
 

 

Stamatiadis et al. studied the impacts of road diets at four sites in Kentucky. This 

2011 study found that total crashes were reduced an average of 36 percent across the four 

sites. [7] Also conducted in 2011, a study by Tan analyzed road diets from Florida, 

Georgia, Iowa, and Washington. From the study sites, crash rates were reduced anywhere 

from 14 percent to 53 percent. [10] In 2014, Knapp et al. documented the results of 10 

separate road diet studies while compiling the FHWA Road Diet Informational 

Guidebook. The compilation of this data noted that road diets resulted in a reduction in 

total crashes ranging from 6 percent to 53 percent. [13] The results of this study are 

shown in Table 2.7, below. Finally, a 2015 road diet cost-benefit analysis by Noland et 

al. in New Jersey found that road diet conversions result in a 19 percent crash reduction. 

[14] 
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Table 2.7 Results of 2014 Knapp et al. study in FHWA Road Diet Guidebook [13] 

 

 

2.3 Operational Impacts of Road Diets ï Speed, Travel Time, and Average Delay 

Aside from impacts on collision rates, road diet conversions have a potential impact on 

travel time. This can be due to a reduction in free flow speed due to the loss of a lane, or 

the increase in control delay at intersections. Welch found road diet conversions to reduce 

average travel speed by 1.7 miles per hour. [4] The results of this studyôs speed reduction 

analysis are shown in Table 2.8. 
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Table 2.8 Speed reduction results from 1999 study on road diets by Welch [4] 

 
 

 

Knapp and Giese found that road diet conversions reduce the average arterial or 

85th percentile speed by 5 miles per hour or less. Results from the 2001 study also noted 

that road diet conversions reduce the number of drivers traveling 5 miles per hour or 

more above the posted speed limit, this reduction typically ranged from 60 to 70 percent. 

[5] See Tables 2.9, 2.10, and 2.11 for more detailed information on speed reduction 

effects of road diets from this study. 

 

Table 2.9 Speed impact results from 2001 road diet study by Knapp and Giese [5] 
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Table 2.10 Speed impact results from 2001 road diet study by Knapp and Giese [5] 

 
 

 

Table 2.11 Speed impact results from 2001 road diet study by Knapp and Giese [5] 

 
 














































































































































